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TITLE: The use of stgo hastic automatons of variable structure to solve certain behavior 
problems : ; 


SOURCE: Moscow. Institut avtomatiki 1 telemekhaniki, Samoobuchayughchiyesya 
avtomaticheskiye sistemy (Self-instructing automatic systems). Moscow, Izd-vo Nauka, 1966, 
158-164 : 

cA 
TOPIC TAGS: game theory, stochastic process, finite automaton 


ABSTRACT: The authors analyze some behavior problems for variable-structure stochastic 
automatons in game situations, The definitions and notation adopted in the paper are those of 
M, L. Tsetlin (e.g., Konechnyye avtomaty 1 modelirovanlye prosteyshikh form povedeniya. 
--UMN, 1963, vol, XVII, vyp. 4 (112)). The zero-sum game of a variable-structure auto- 
maton with a single opponent using one pure strategy is considered in an effort to demonstrate 
the conditions for asymptotic behavior optimality of such an automatic device in a stationary 
random environment, The simplest stochastic automaton version is considered, 1.e., the line- 
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automaton without input. Expressions are derived for the mathematical win expectancy of such 
an automaton (Ck). Games by two such Ck automatons are considered for pure strategics, 
state diagrams are analyzed, and experimental data on Ck automaton assignment game behavio 
are presented, In the case of the nonstationary (random) environments (to which the problem 
of inter~automaton gaming can ultimately be resolved) it is not yet possible to formulate re- 
quirements as the method of changing the state transition probabilities, It is also shown that 
a Ck automaton which has functioned for any extended period of time in one stationary medium 
is very slow to retrain itself for operation in another environment. The elimination of this 
defect is seen as the key to the design of an automaton capable of optimal behavior in nonsta- 
tionary environments. The authors wish, in conclusion, to expres.3 their sincere gratitude to 

, L_ I. Pyatetskiy-Shapiro, Vv. Yu, Krylov, §. L. Ginzburg, and V. A.Volkonsk 
for their willingness to take part in a discussion of the problems considered in this paper and 
for their many helpful suggestions. Orig. art, has: 2 figures, 3 tables, and 9 formulas. 
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AUTHORS: Pozin, M. Ye.,; Kopylev, Be Aes Yarshavskiy, ¥. L. 
TITLE: The Flotability of Gypsum and of a Precipitate With pifferent 
Reagents 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Khimiya i khimicheskaya 
tekhnologiya, 1959, Vol 2, Nr 3, PP 412-419 (USSR) 


ABSTRACT: The authors investigated various enrichment reagents and reg- 
ulators for the flotation of gypsum (casS0,.2H,0) and the 


precipitate (CaHPO, .2H,0) to achieve a separation of the two 


substances by flotation. The investigations carried out showed 
the following results: in the presence of oleic ecid (consump- 
tion: 750-1000 g/ton) and of IM-11 (consumption: 500-750 g/ ton) 
the precipitate and gypsum were practically completely floated 
at pH 6.5-7. The flotability of the precipitate and gypsum by 
oleic acid decreases rapidly with the decrease of the pH value 
of the pulp. In the flotation with IM-11 a decrease of the oH 
value leads to a certain activation of the gypsum flotation 
and to a considerable reduction of the flotation of the pre- 
Card 1/4 cipitate. These effects of the pH value are shown by figure 2. 
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The anion reagent aeroflot-25 proved to be the most efficient 
among the flotation reagents investigated. In the presence of 
aeroflot-25 the precipitate is strongly floated whereas gypsum 
is hardly floated at all. The flotation of a precipitate- 
gypsum mixture differs from the flotation of the individual 
components since in the common presence of gypsum and pre- 
cipitate in the liquid phase of the pulp a mutual inhibition 
of the flotability occurs. It was found that a reduction of the 
content of precipitate in the mixture leads to a considerable 
reduction of the flotation which is due to the inhibiting ef- 
fect of gypsum on the flotation of the precipitate. The use of 
aeroflot-25 in the mixture with kerosene as collector for the 
basic flotation .in the presence of copper salts and the pro- 
cessing of the residues with reagent IM-11 in the presence of 
trikresyl phosphate makes it possible to obtain a concentrate 


containing 29-30% P20, from the original mixture with a content 
of approximately 17% PLO. In this case 79-80% of P20, are 


again obtained. Furthermore it was found that the use of tri- 
kresyl phosphate as peptizer in the processing of the residues 
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of basic flotation makes it possible to obtain a concentrate 
strongly enriched with P05: 2 tables show the results of flota- 


tion of precipitate gypsum mixtures with contents of 21.5% 


P50, (Table 1), and 17.2% P50, (Table 2), respectively, by Aero- 


flot-25 in the presence of ccpper sulphate. Table 3 shows the 
results of flotation of a precipitate gypsum mixture with 17.2% 
P20, by the addition of aeroflot-25 in 4 portions in the pre- 


sence of kerosene and copper sulphate. Table 4 gives a survey 
on the processing of the residues obtained in basic flotation 
with the reagent IM-11 in the presence of trikresyl phosphate. 
Figure 68 shows a principal scheme of the separation of a pre- 
cipitate-gypsum mixture by flotation with aeroflot-25 in the 

- presence of kerosene and by the reagent IM-11 in the presence of 
trikresyl phosphate. There are 6 figures, 4 tables, and 4 
Soviet references. 


ASSOCIATION: Leningradskiy tekhnologicheskiy institut imeni Lensoveta 
Kafedra tekhnologii neorganicheskikh veshchestv (Leningrad 
Card 3/4 Technological Institute imeni Lensovet, Chair of Inorganic 
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Substances) 


SUBMITTED: March 12, 1958 


Card 4/4 
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VARSHAVSKIY, V.L. 


Scientific conference on mineral fertilizers, Khim.prom, no,7: 
544 Jl '62. (MIRA 15:9) 
(Fertilizers and manures--Congresses) 
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POZIN, H.Ya.; KOPYLEV, B.A.; VARSHAVSKIY, V.L. 
Various reagents for the floatability of gypeum and dicalcium 
phosphate. Izv.vys.ucheb.zav.; khin.i khim.tekh. 2 no.3: 
412-419 159, (MIRA 13:3) 


1. Leningradskly telchnologicheskiy {netitut iment Lensoveta, 
kaf'edra tekhnologii neorganicheskikh veshchesty. 
(Sypsum) (Calcium phosphate) (Flotation) 
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POZIN, M.Ye.3 KOPYLEV, B.A.; VARSHAVSKIY, V.L.; PINTER, I. 


Crystallization of calcium sulfate in the reaction of monocalciun 
phosphate with sulfuric acid in a phosphoric acid medium, Zhur., 
prikl.khim. 34 no.11:2384-2390 N 'él. . (MIRA 15:1) 


1. Leningradskiy tekhnologicheskiy institut imeni Lensoveta. 
(Calcium sulfate) 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001858710007-4" 


"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R0018587 


10007-4 
BRAS Ses Ais) REC REEETA PER 


VARSHAVSKIY, Vel. 
\teabisiasn Oaeaa yoted to the development 


: Conference de 
Interuniversity Scientific tilisers. Znur.~ 
of the new methods of manufacturing mineral fer = (MIRA 1635) 


11212805-2806 D '62. 
pele eine 22 Be eeeilieaie and manures--Congresses) 


WEES essed 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001858710007-4" 


"APPROVED FOR RELEASE: 08/31/2001 3R001858710007-4 
Scere Susi Bie cise = diet See = eee epics af ena a Sid Gees TSN as 


VARSHAYSKIZ, Y. Le 
— f the 
raity Scientific Conference of Departaents 0 
aqeeeyes oP tuasaenta Substances devoted to the development 
of new methods of the production of mineral Walreeraiy 
Zhur, VKHO 8 no,23221-222 '63, (MIRA 163 


(Fertilizers and manures--Congresses) 
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ARNAUTOV, V.T.3 BAVANOV, V.M.3 FONSKOY, S.A.3; PASTUKHOV, Av1.3 SHIENOY, Tea; 
TORSHIIOY, Yu.¥.3 TRET'YAKOV, M.A.; UDOVENKO, V.G.3 FREYLENZON, Ye.Z.3 
SHCHEKAIEY, Yu.S.; Prinirali ‘uchastdye: MAKAYEV, S.V.5 KOMPALIYETS , 
G.M.3 NAGOVITSYN , D.F.; NOVOLODSKIY, P.1.; VARSHAVSKIY, VoL 
KOROGCDSKIY, V. Ges KLIBANOV, Ye.L.: ’ MEDVEDEVSKTEH, Yue} TATANTSEVA , 
T.I.; DUBROV, N.F.; DZEMYAN , S.K.3 TOPYCHKANOV, B. ey CHARUSHNTKOY , 
O.A.3 KHARITONCV, Yu.A. 


Developing and mastering the technology of converting vanadium 
cast iron in oxygen-blown converters with a 100 ton (Mg) capacity. 
Stal! 25 no.6:504-408 Je '65. (MIRA 18:6) 


1. Nizhne-ragitskiy metallurgicheskiy kombinat (for Mekayev, Zor, 
niyets, Nagovitsyn, Novolodskiy, Varshavskiy, Korogedskiy, K} i bee wy 
Medvedevskikh, Talantseva) 2, Ural'akiy naueins- ae 
institut chenykh metallov (for fubrov, Nzemyan, Topychhanoy, Chesaeh 
nikov, Kharitonov). 
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(MIRA 14:1) 


1. Alpayevskiy metallurgicheskiy kombinat, 
Manganese steel-—Electric properties) 
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(Open-hearth furnaces—Maintenance and repair) 
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B117/B144 
RUTHORS : Sigal, ¥- B., Varshavskiy, Vs Yea., Koziorova, T, N. 
TITLE: Determination of fiber-forming properties of new polymers 


PERIODICAL: Khimicheskiye volokna, no. 4; 1962,.21 - 24 7 


ts method and apparatus described earlier (Khin. voloxna, 
more recently reported (Man-Made 

ed a minimum of oniy:1 6 

wed considerable varia- , / 

he melt and stretching, aaae: 

these processes being :conducte or individually. Thai - 

reliability and reproduceability of necked with 4 standard 

polycaprolactan fiber. The fiber-forming properties of some new polymers 

produced in the VNIIV, Institut olementsoorganichesxikh soyedineniy AN SSSR 

(Institute of Elemental Organic Compounds AS USSR) and other institutions 

were determined. The best of these, yielding strong, elastic, and stretch- 
thyl-phenyl acetic 


able fibers, were: polyamide on the basis of n-amino-e 
acid, copolymer salt and hexahydro terephthalic 


acid (72 %) con a polyamide on the basis of non- 
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TRAT: The author 
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71 (1961)) in that they ne 
The improved device allo 
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APPROVED F : 
OR RELEASE: 08/31/2001 CIA-RDP86-00513R001858710007-4" 


"APPROVED FOR RELEASE: share aoa 


Determination of fiber-forming o 
émethylene diamine Salt and 
Dlasticizeg with 
1 figure and 1 table, 


hexah 


ASSOCIATION; VNIIV 


SUBMITT2D; December 12, 1961 


Card 2/2 


ydro terephthalic acid 
o-oxydiphenyl (10 % of the Polymer wej 


CIA-RDP86-00513R001858710007-4 


a 


RSENS PSS RASH Baer 
Fee are I Aah Pee LUPSEE OSES Ae in Ait 
Piero ira once ee eet : 


8/183/62/o00/c04 667/601 
3117/3144 


» which igs ; 
ent). There are ff. 


APPROVED FOR RELEASE: 08/31/2001 


CIA-RDP86-00513R001858710007-4 


Lebanese 00513R001858710007-4 


isis BIRT SH BSS (RSS ES Toe 


"APPROVED FOR RELEASE: 08/31/2001 


VARSHAVSKIY, V,Ya,; SIGAL, M,B, 
Oe ee ae 


Polyformaldehyde, a new raw material f, 
Xhim.volok, no.l:5-9 '63, sie as (HERA 1622) 
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Absorption spectra of solutions of nitrophenols and 

yaitrophenols in water-(ree hydrazine. Ya. M. 
varshavskil and A. I. Shatenshteln, J. Pays. Chem. 

-(US.S.R:) 22, 475-82( 1948) (in Russian), of. preceding : 

apectra are similar to those in ous N NaOW, | 

but the maxima ure shifted toward the red for m-nitro- | 
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Absorptios epectra of solutions of aromatic nitro ©. 
ands in solvents labile bydrcq AL 
Ghatenshtcla and Ya. M. 

- Phys.-Ch Moscow). 


1. solus. in NIG, 
cle., to complex for Hutes util basic 
sulvents bs confirmed by deta. in other solvents 
having latele 10 atoms. This accounts for the 
color reaction of Janoveky (ier, 24, UTICINI). The 
spectra of nitrated phenols in alk. acetone are very pisnilar 
to these in 0.005 N NaOH, but the max. ate shifted to- 


ward the red for 2,5-dinitrophenol (5 and 17 ms for the 
henol > 3,5- > 2,0- > p->24-> 
henot (26 my). The spectra be- 
; a dinitroxytene (m D. go"), m- 
dinitrobenzene, 2 4alinit 1 2, dalinitroiniwle 
in Hquid NUL and in 0.000 cane are simti- 
lar. The absorption max. of tec8S Cin 
Ni) and 852 (in acetone), 555 and 7 
and S30nd S55 ma, the position of t 
but the intensity of coloration decreases stron 
time (hrs.). j. J. Bikerman 
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Physicochemical constants of 1,2-chlorcflcurcetnane. Zhur. ob. khin. 22 neo. 7, 1952. 


Monthly List of Russian Accessions, Library of Congress, November 1952. Unclassified, 
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USSR/Chemistry - Reaction, Kinetics 1 Jul 52 
Denteriun : 


"The Reaction Capacity of Some Aromatic Compounds,” 
A. I. Shatenshtein, Ya. M. Varshavekiy 


"Dok Ak Nauk SSSR" Vol LXXXV, No 1, pp 157-160 


A study of the reaction capacity of org substances 
as related to their constitution and the nature of 
the reaction medium is conducted by measuring the 
rate of isotopic exchange of hydrogen. In this 
work a systematic investigation of exchange reac-. 
tions of aromatic org,substances in acid medium is 
begun. The solvent used ie deuterium bromide. For 
the study 1n alk medium, deuteronmmonia is used. 

' Presented by Acad A. N. Frumkin 7 May 52. _ 224723 
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SIMONS, Joseph, 1897~ [redaktor]; KNUNYANTS, I.L,, chlen-korresnondent [redaktor]; 
VARSHAVSKIY, Ya.M., kandidat khimicheskikh nauk [redaktor]. 
Sentient een Be 
[Fluorine and its compounds] Ftor 1 ego soedineniia. Volume 1, Perevod $ 
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Institution 4 
Presented byt Academician v. A. Kargin, July 27, 1954 


and cne of the non-metal compounds of the 
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upon the nature of the statistical deuterium distribution between the 
reacting molecules and upon the various degree of hetero-dynamism of the 
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Abstract hydrogen isotopes in the molecules of both substances. It was 
established that the very same deuterium distribution rules pertain 
also to tritium as well es isotopes of other monovalent elements except 
that the distribution effects will be different. Five references: k 
USSR and 1 USA (1947-1954). Tables; diagram. 
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Methods for isotopic anslysis of water. Revort Ho.3. The complete 
isotopic analysis of water by decomposition with iron [with summary 
in English]. Zhur.anal.khim. 12 no.2:236-239 Mr-fp '57. (MLRA 10:7) 


1, Fiziko-khimicheskiy institut im. L.Ya. Karpova, Moskva. 
(Water--Analysis ) (Oxygen--Isotopes) (Hydrogen-- Isotopes) 


A rapid seiwi-micro method for conplets isotc ic analysis of water is 
described. In combination with the drop deter.unation of density the method 
vermits separate determination of heavy isotopes of O77 and H (deu veriun)?” in 
samples with ary content of deuteriun. 
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Varsuavskiv, 1a. 77. 
AUTHORS * Varshawkly,Y2. M., and Yaysberg, S- E., (Hoscow). Th-L2ali/l: 
nee 
TITLES Thermodynamic and Kinetic Peculiarities of the Isotope-Eachange- 
Reaction of Hydrogen (Termodinamichesxiye 4 kineticheskiye osoben= 
nosti reaktsii izotopnogo obmena vodoroda) .« 


PERIODICAL: Uspekhi Khimii, 1957, Vol. 26, Nr 12, pp. "Wy3h-1h68 (USSR). 


ABSTRACT. Deuterium is of particularly great importance especially in organic 
chemistry, tecause it makes it possible to determine the way taken 
by hydrogen in chemical reactions by means of marked atoms. The ex™ 
change velocity can serve as a criterion for the structure and the 
preparedness of reaction of various substances. The article compri= 
ses the most important research results in the field of the thermo~ 
dynamics and kinetics. of the isotope exchange reaction of hydrogen, 
in this connection also general rules governing isotope exchang? 
reaction are derived. The following chapters are dealt with? 
I) The thermodynamics of isotope exchanges 
a) The connection between the distribution coefficient of isotopes 
and the equilibrium constant of the isotope exchange reaction. 
b) Methods for the statistical computation of equilibriwn in iso™ 
tope exchange. 
card 1/2 c) Rules governing the deuterium distribution in the isotope ex* 


AP 
PROVED FOR RELEASE: 08/31/2001  CIA-RDP86-00513R001858710007-4" 


"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001858710007-4 


Te Pe 3 Y ihze ct HS 
ee ania eae SER SEES 


Thermodynamic and Kinetic Peculiarities of the IsotopesExchange=  7j-12-h)/i 
Reaction of Hydrogen. P 


change of hydrogen. 

d) Experimental data concerning the distribution of the equili= 
brium of deuterium in isotope exchange reactions of hydrogen. 

II) Some details concerning the reaction kinetics of isotope ex= 
changes 

a) General problems, 

b) On the kinetic equation of the isotope reaction. 

c) Limits of the applicability of the kinetic equation of first 
order. 

There are 2 figures, 5 tables, and 76 references, 36 of which are 

Slavic. 
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1. Hydrogen-Reaction 2. Isotope exchange-Thermodynamics 


USCOMM-DC-54784 
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"A Method For Investigating the Reactions of Hydrogen Isotope 
Exchange in & Liquid Deuterium Fluoride Medium," vy Ya. ! Mm. 
Varshavskiy and MG. Lozhkina, Physico-Chemical Institute 


“{meni L. Ya. Karpov, Zhurnal Fizicheskoy Khimii, Vol 31, No 4, 
Apr 57, pp 911-914 


A description is given of a method for obtaining pure liquid hydrogen 
fluoride enriched with deuterium and of @ procedure for hydrogen isotope 
exchange studies in this solvent. The deuterium fluoride was prepared by 
the thermal decomposition of KF.DF. The equipment used and methods for 
preventing corrosion by hydrogen. fluoride and escape of hydrogen fluoride 
and: boron trifluoride are described in detail. The equipment was constructed 
of monel and fluorine plastics. (U) ‘ 
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AUTHORS: Varshavskiy, Ya. M., Shatenshteyn, A. I. 15-13-3-6/27 
a ere 
TITLE: A Photographic Method for Measuring the Color Intensity of 


a Solution in Small Volumes (Fotograficheskly metod izmereniys 
intensivnosti okraski rastvora pri malykh ob" yemakh 


PERIODICAL: Zhurnal analiticheskoy khinil, 1958, Vol 13, Nr 3; 
pp. 294 - 298 (USSR) 


ABSTRACT: For determining very small amounts of a compound by means of 
ultramicrochemical methods (References 1,2) microspectro- 
photometry can also be successfully employed, as due to its 

high sensitivity it is possible to work with very diluted solu- 
tions. In publications some types of microcuvettes were descri- 
ped which can in connection with a photometer (mainly with the 
electrical spectrophotometer cb -4) be used for measuring the 
color intensity of very gmall amounts in a solution (References 
3,4). In the present paper & simple device for a photographic 
method of measuring the color intensity of a solution is de- 
scribed. Capillary cuvettes with a volume of 0,05~-0,1 ml were 
used. 2 cuvettes,one of them containing the solution to be in- 


Card 1/3 vestigated, and the other a comparison solution with lower color 


APPROVED FOR RELEASE: 08/31/2001 


CIA-RDP86-00513R001858710007-4" 


"APPROVED FOR RELEASE: 08/31/2001 CIA- 


DP86-00513R001858710007-4 


f taki {ORS aF SRE eS ESSE Be 


3 


es gr aitkry Savas ee Z 
SEEKS? Ee saasharaa 


A Photographic Method for Measuring the Coior Intensity 75-13-3-6/27 
of a Solution in Small Volumes 


Card 2/3 


APPROVED FOR RELEASE: 08/31/2001 


intensity are directly beside each other fastened in front 

of a photographic plate (the axis of the capillary cuvettes _ 
lie at a right angle to the plate). A beam of parallel light 
rays first goes through the cuvettes and then blackens the 
plate. The intensity of blackening depends on the light used 

and on the concentration of the solution. In front of the conm- 
parison cuvette a controllable light-absorption device is 
fastened by which an equal blackening of the plate for both 
cuvettes can be obtained. The absorption of the solution to be 
investizated is then equal to the absorption of the light-ab- 
sorption device. When the corresponding absorption is determined 
for every position of the light-absorption device the concen- 
tration of the solution to be investigated can be immediately 
determined from Beer's law without using a calibration curve. 
The construction of the device used, which is drawn in the pase; 
ig described in detail. The cuvettes, the light -absorption 
device and the measuring method are also described in detail. 
Phere are 4 figures and 5 references, 3 of which are Soviet. 
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A Photographic Method for Measuring the Color Intensity 15-13-3-6/27 
of a Solution in Snall Volumes 


ASSOCIATION: Fiziko-khimicheskiy institut im. L. Ya. Karpova, Moskva 
(Moscow, Physical-Chenical Institute imeni L. Ya. Karpov) 


SUBMITTED: June 21, 1956 


1. Solutions--Spectrographic analysis 
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AUTHORS ¢ Varshavskiy, 14. b.; yaysberg, S. E. 76-32-2-32/38 
TITLE: On the Limits of Applicability of the First Order Kinetic 


Equation for Isotopic Exchange Reactions 
(O granitsakh primenimosti kineticheskogo uravneniya pervogo 
poryadka dlya reaktsiy izotopnogo obmena) 


' PERIODICAL? Zhurnal ¥izicheskoy Khimii, 1958, Yol. 32, ur 2, ppe “Sh-4S9 
(USSR). 


AUSTRACT® The authors investigate the problem concerning the limits of 
applicability of first order equations for reactions of isoto= 
pic exchange in dependence upon the degree of deviation of the 
quantity @ (distribution coefficient of isotopes) from unity. 

The investigation is carried out with the example of a bimcle= 
cular reaction where any dissociation reaction intendedly is. 
expressed by 4 first order equation (as its velocity is limited 
by the dissocoiation of a component), the greatest part of the 
association reaction, however, apparently still is bimolecular. 
The kinetic equation for the reaction of isotopic exchange (taking 
place according to bimolecular mechanism) is deduced. It is shown 

Card 1/3 that this equation is one of second order and practically becomes 
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On the Limits of Applicability of the First Order 16-32-2-32/38 
Kinetic Equation for Isotopic Exchange Reactions 
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a first order equation only on certain conditions. For this, one 
of the following three conditions is sufficient: 1. - When the 
coefficient of equilibrium distribu tion of the isotopes is close 
to unity. 2. - A small concentration of ‘hat component in which 
the accumulation of the respective isotope is measured. 3. - Small 
concentration of that jsotope in the system the accumulation cf 
which is measured in the respective component. It is shown that 
the deviation of the velocity constant of the bimolecular reaction 
in the isotopic exchange continuously increases from the velocity 
constant calculated according to the first order equation with the 
increase of the exchange proportion, and that it tends towards. a 
certain maximum. This maximum is not greater than twice the mini= 
mum value corresponding to the beginning of the exchange. 

For a number of values of the isotopic distribution coefficient 
the corresponding maximum deviations are calculated which practi= 
cally can occur within the range of the concentration changes of 
the component and of the isotopes. The extent of this deviation 
makes it possible to estimate the degree of non--conformity between 
the velocity constant and the kinetic equation of first order and 
to determine the limits of applicability of this equation. 
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On the Limits of Applicability of the First Order 16-32~-2-32/38 
Kinetic Equation for Isotopic Exchange Keacticns 


There are 2 figures, and 12 references, 5 of which are Soviet. 


: i j j . Ya. Karpov, hioscow 
ASSOCIATION: Physico:-.chemical Institute imeni L. Ya » Ko 
(Fiziko-khimicheskiy institut im. L. Ya, Karpova, lioskva) 


SUBMITTED: April 15, 1957. 
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Varshavskiy, Ya. M., Vasiltyev, G. Ya, 20-2-31/60 
Karpov, Vv. Les Lazurkin, Yu. Sey Petrov, 1. Yaey 


On Isotopic Exchange Between Gaseous Hydrogen and Solid Poly- 
mers Under the Action of Nuclear Radiation (Ob izotopnom obmene 


- mezhdu gazoobraznym vodorodom 4 tverdymi polimerami pri dey- 


stvii yadernykh izlucheniy) 


Doklady AN SSSR, 1958, Vol. 118, Nr 2, pp. 315-316 (USSR) 


In the case of irradiation of polymeric hydrocarbons gaseous 
products, which mainly conatain hydrogen, ere separated out. The 
explanation of the problem of the reversibility of the correspon- 
ding process, i.e. of the possibility of the penetration of hy- 
drogen from the gaseous phase into the molecules of the polymer 
during the irradiation would be desirable. The authorsftried to 
explain this problem by the method of the marked atoms, using 
deuterium; they studied the exchange of isotopes between the 
gaseous deuterium and various solid polymersfin the radiation 
field of a nuclear rector. The following polymers of the vinyl- 
peries were examined: Polyethylene, polypropylene, polystyrol, 
divinyl-caoutchouc, polymethyl-metacrylate. The performance of 
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On Isotopic Exchange Between Gaseous Hydrogen and Solid Poly- 20-2-31/66 
mers Under the Action of Nuclear Radiation 


the measurements is described shortly. A table illustrates the 
effectively found percentage of deuterium inthe above given poly- 
merios after the jrradiation. The resulte of various parallel 
measurements differ at the most for 0,02 per ceut. On ocoasion 
of all these polymers it was shown in particular that the pene~- 
tration of deuterium is not connected with the adsorption of 
gaseous deuteriun. The control tests, which were made for this 
purpose, showed that, if there is no radiation, no dueterium 7as 
found in the polymer. The effects, observed here, obviously are 
cuased by a chemical interaction between the molecules of the 
polymer and the molecules of the déutcerium on occanion of the 
action of deuterium. The highest quantity of deuterium penetrated 
into polyethylene and into polypropylene. In polybutadiene and 
polystyrol the exchange is some what slower, whereas in the case 
of polymethyl-metacryilate no signs were noticed of an exchange. 
At present a mechanism with the formatiorof free radicals, is 
assumed for polyethylene: R-CHo-Ri-~ > R-CH-Ry + H.Probably the 
deuterium penetrates in the case examined here because of a 
reaction betwe2n a, polymeric radical and a deuterium molecule 
Card 2/3 into the polymer: R + Do——>RD + D, RH + D—7Rt HD. The equili- 
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On Isotopic Exchange Jetween Gaseous Hydrogen and Solid Poly- 20-2-31/66 
mers Under the Action of Nuclear Radiation 
brium concentration of the solved deutrium in the polymer has 
the order of 107 mol/g.The penetration of deuterium into the mo- 
lecules of the polymers may, to some degree, also be caused by 
exchange of isotopes between the gaseous dueterium and the free 
radicals. There are 1 table, and 5 references, 4 of which are 
Slavic. 


PRESENTED: June 24, 1957, by V.A. Kargin, Academician 
SUBMITTED s June 24, 1957 
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-ershavskiz,laestey Vaysterg, S. Ee, s0V /20-122-5-23/56 
Trubitsyn, B. A. 


The Equilibriun Distribution of Deuterium in Hydrogen 
Exchange With Liquid dydrcgen Chloride (Ravnovesnoye 
raspredcleniye deyteriya pri vodorodnon obiene gs 
shidkim ihloristym vodcrodom) 


Doklacy Aedenii neuk SSSn, 1955, Vol 122, iv 5, 


pp 651 ~ 833 (USSR) 


APSTRACT: The present paver deals with the first investig.tion 
of the devterium exchange in liyuid hydrogen ehloride; 
the isotoye-ecuilibria in sev ral systens which 
aontein hydrogen chloride are dnvestizuted. Sone 
earlier papers are first jiceussed. Ii was of 
importance, above all, to obtain a reliable value 
orf the distribution coefficient a of the geuteriun 
for the isetopte equilibviun between hydroger chloride 
and the aruitctic C-H-bond and to compare its value 
with thot of a for the cnse of an O-H bond and an 

Card 1/3 aliphetic C-H bond. Knowledge of these quantities 
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id luvdrogen chloride 
by the authors. The 
ccouilibriun distrisetion 
pice snd Lennene, eyclopoutane, 
invectilations were carcied 
ees .se sootens under pressure. After 
nent of equilibrium, the liguid heeding 
and the water obteined by ncutralisction 
vestips ated with recuect to its douteriia 
tent. oe carrying out of measurements is discussed 
In isotope-exchan e, equilibrium was 
ee fron both sides ty carrying out experizents 
ith direst and inverse exchange. The tests concerning 
eens axchenge in hydrocnrbons were carried out 
with an aluminum-chloride catalysis. The data thus 
obtained are conpiled in a table. They permit the 
following conclusion to be drawn: At one and the 
Card 2/3 sane temperature the values obtained Forthe isotope 
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Excuange With Liquid Hydrogen Chloride 


exchangse of hydrogen chloride with compounds containing 
an O-H bond and elso an aromatic or aliphatic O-H bond 
are found to agree in practice. The hydrogen exchance 
( in the presence of AlCl ) between liquid hydrogen 
chloride and a saturated ngcrocarbon that contains no 
third carbon atom is of special interest. Liquid 
hydrogen chloride is suited for the investigation of 
tne suitability of organic compounds for the reactions 
of electropnile substitution by the method of deuteron 
exchanyve. There are 1 figure and 12 references, 9 of 
which are Soviet. 


ASSOCIATION: Fiziko-khinicheskiy institut in.L.Ya.Karpove (Physico- 
Chemical Institute ineni L.va.Karpov) 

PRESENTED: June 9, 1953, vy V-A.Kercin, Academician 

SUBMITTED: June 9, 1956 
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AUTHORS: — Alikhanov, P- Poy Varshavskiy, Ya- M. 


Atusgeasctiwe mes iat: LEAT ERE ome 


TITLE: Equilibrium Distribution of Deuterium on Hydrogen Exchange With 
Liquid Deuterium Iodide 


PERIODICAL: eae Akademii nauk SSSR, 1959, Vol 128, Nr 6, pp 1214-1216 
(USSR 


ABSTRACT: g of investigations of the isotope 
equilibri drogenous compounds (Refs 1-4). 
An investigatio tion between the 
aromatic C-H bond an HJ. Benzene, which 
would be well guited for this investigation because of the 
equivalence of all H atoms, too slowly 80 that di- 
phenyl had to be usede In the dissolution of diphenyl in liquid 
hydrogen qdodide the 6 H-atoms in ortho- and para~position are 
easily exchanged while the 4 H-atoms in meta~-position virtual- 
ly did not react. The deuterium concentration in HJ was deter- 
mined by analysis of the water obtained by decomposition of 
HJ in the nitrogen current over CuO at 350 - 400 . The reaction 
with diphenyl took place in sealed glass tubes at a pressure of 
4 - 15 atm. After equilibration had been reached, the HJ was 
Card 1/2 evaporated, the diphenyl in the oxygen current was purnt, ant 
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Equilibrium Distribution of Deuterium on Hydrogen Exchange Hith Liquid 
Deuterium Iodide 


the deuterium content of the water obtained was determined. The 
resulting distribution coefficient a was checked by the counter- 
reaction of D-substituted diphenyl in ortho- and para-position 
with HJ. The experimental data on a are compared in the table 
with the values calculated by means of the formulas contained 
in reference 8 The values coincide well. As is shown in fig- 
ure 1, good agreement was elso obtained for the other hydrogen 
halides (Refs 2-4). In the present paper the following values 
are given for the equilibrium coefficient a: Goo = 4.07, 


550 = 3.47 and go os 3.13. There are 1 figure, 1 table, and 


9 Soviet references. 


ASSOCIATION: Nauchno-issledovatel'skiy fiziko-khimicheskiy institut im. 
L, Ya. Karpova (Scientific Research Institute of Physical Chenmis- 
try imeni Le Yae Karpov) 


PRESENTED: June 19, 1959, by Se 8» Medvedev, Academician 
SUBMITTED: April 13, 1959 
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KITOVA, A-Ie; VARSHAVXIY, Ya.M. 
| iron absorption apectra af tic hydrocarbons 
Electron absorption spectra of solutions of arom : 7 
in liquid HCl in the presence of A1C13- Dokl. AN SSSR Cer ee 
1398 D '60. (MIRA 13: 
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BUSEV, A.Ie, reds; VARSHAVSKIY , YaeMes red.; GEL'PERIN, 
Neley rede} DOLIN,“P.I-, reds} KIREYEV, V.A., red.; MEYEASON, 
G.A., red; MURIN, A.N., red; POGODIHN, S.A.» red.; HESINDER , 
P.A., red. SLONIMSKIY, G.S., red; STEPANENKO, B.N., rede; 
EPSHTEYN, D.A., redo} VASKEVIGH, D.N., nauchnyy red.; GALIE, 
R.R., nauchnyy red.; GARKOVENKO, R.V., nauchnyy red.; GODIN, 
Z.Ie, nauchnyy rede; MOSTOVENKO, N.P., nauchnyy red.$ 

_ LEBEDEVA, V.A., miadshiy rede; TRUKHANOVA, M.Ye., mladshiy 
rede; FILIPPOVA, K.Vey mladshiy red.; ZHAROVA, Yeo.1., rede; 
KULIDZHANOVA, I.D., tekhn. rede 


[Concise chemical encyclopedia] Kratkaia khimicheskaia entsiklo- 

pediia, Red. koll.: 1.L.Knuniants 1 dr. Moskva, Gos. nauchn,. 

izd-vo "Sovetskaia entsiklopediia." Voll. Aw~E, 1961. 

1262 columns. (MIRA 1532) 
(Chomistry--Dictionarios) 
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po04/B056 
AUTEORS: Kartasheva, L- I-; Bulanovskaya, 2. S-+s Barelko, Ye. V+» 
varshavskiy, Ya- M., and Proskurnin, M. A- 
TITLE: Investigation of Radiouctive Benzene Oxidation in Aqueous 


Solution by Means of Tegged Atoms 
PERICDICAL: Doklady Akademii nauk SSSR, 1961, Vol. 436, No.1, PP. 143-146 


TEXT: The authors discuss the process of interaction between benzene and 

the products of water radiolysis wita reference to the results obtained in 
Refs. 1 + 9- In discrepancy to the scheme of I. Stein and J. Weiss (Ref. 3) 
assuming C Hy + OH'—> CcHe + HAO; C He + H'— CH. + Ey they regard direct — 


QH' and H’ addition with CHa and C gH, 0H" formation as being more probable. 


The authors attempt to explain this problem by examining benzene radiolysis 
in the presence of heavy water. £ addition of H* and OH® to Cele occurs, 


the forming insoluble substance is found to contein deuterium not only in 
the OH groups put also in the C=H bonds in which no isotope exchange takes 
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Investigat‘or. of Radioactive Benzene Oxidation ee {136/001 /031/037 
in Aqueous Solution by Means of Taggee Atous BO94/E556 

place unless under irradiation (Ref. 10). The residual content of C-bound 
D in the substance was determined by "washing out" deuterium from the 

OH groups by means of a solvent of ordinary hydrogen composition (ex- 
“change OD@OH). The ratio OD : CD expresses the probability of OH’ and H” 
addition. Benzene and water containing 26.7 atom per cent were irradiated 


from Boe: -dose was 170 r/sec, time of irradiation 250 hours. The mixture 
which previously was degassed by repeated freezing was irradiated in glass 
ampoules. The white substance that had formed was centrifuged off and di- 
vided into three portions after drying. In the first portion deuterium was 
directiy determined. The second portion was dissolved in alcohol and evapo- 
rated for 14 times in order to remove the deuterium of the hydroxyl groups 
py isotopic exchange. Subsequently, the deuterium content was determined. 
The third portion was repeatedly treated with soda solution in order to 
remove phenol traces and to attain jsotopic exchange in the hydroxyl 
groups. Furthermore, deuterium was also determined in the benzene which 


had not undergone reaction. Phe—felLtovwing-—resuits—wereobteined:—fable—L 
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AUTHORS : Bulanovskaya, Z. S., Varshavskiy, Ya. M., Karpov, V. L., 
and Petrov, I. Ya. : ars 

TITLE: Influence of gamma radiation of eo? on isotopic exchange 
between hydrocarbon polymers and gaseous deuterium 


PERIODICAL: Doklady Akademii nauk SSSR, v. 138, no. 1, 1961, 1.6-148 
TEXT: In a previously issued work (DAN, 118, 315 (1958)) it has been xX 


demonstrated that ionizing radiation leads to isotopic exchange between 
the hydrogen of some polymers and deuteriun. Experiments made at that 


time were based on the radiation of a water-moderated water-cooled reactor. 


It was the aim of the present work to give this effect a more detailed 
examination by applying pure gamma Trays of CoO and to find out whether 
such exchange also occurs in low-molecular hydrocarbons. Experiments were 
made in metal ampoules (20 ml) at a deuterium pressure of up to 150 
atmospheres. The stuffing box of the ampoule valve was made of polyethylene. 
Its cover was provided with an end cap. After irradiation the deuterium 
pressure was measured, the sample was burnt in 0, at a temperature of 
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go0°c, and the deuterium concentration in the water of the combustion 

product was determined. As has been shown by control tests, long-lasting 
contact between polymer and deuterium fails to form heavy water in the 
combustion product. The polymers used in the process were polyethylene 

and polymethylmethacrylate. Fig. 1 shows the deuterium concentration in 
polyethylene as a function of the radiation dose, Fig. 2 as a function of Jd. 


pressure (dose, 200-10° r). Applying low pressure (up to 2 atmospheres) 
resulted in a rapid increase of the deuterium concentration which slowed 
down, however, when pressure wap raised (up to 150 atmospheres). Bxperi~ 
ments made at temperatures of 100°C and -196°C, at a dose of 80-109 r, and 
at a deuterium pressure of r~i00 atmospheres showed that the deuterium 
content of polyethylene amounts to 0.25 atom%, whereas at the temperature 
of -1969C 0.08 atoms was obtained. The results stated hereinafter have 
been obtained with Liquid low-molecular hydrocarbons: 
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Table 1 


originally 
weight-in | 
quantity, & 


substance pressure of D, atm, concentration 


pefors after of D, atom% 


yield, 
molecules 
per 100 ev 


n-pentane 0.8 
n-pentane 3.9 
oyclopentane 1.3 
cyclopentane 4.0 
n-hexane 0.8 
n-hexane 2.2 Xx 
cyclohexane 0.1 
cyclohexane 1,6 
benzene 0.2 
benzene 502 


It has thus been confirmed that ionizing radiation initiates isotopic 
exchange of hydrogen between the C-H bends The type of radiation has no 
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sensible influence on this effect shich must be taken into consideration 
when using radioactive indicators in the fields of chemiastry and biology. 
There are 2 figures, ! table, and 2 Soviet-bloo references. 4 


ASSOCIATION: Fiziko-khimicheskiy institut im. L. Ya. Karpova (Physico- 
chemical Institute im L Ya. Kargov) 


PRESENTED : December 12, 1960, by V. A. Kargin, Academician 


SUBMITTED: December 8, 1960 
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AUTHORS: Varshavskiy, Ya. Me, and Vaysberg, S- E. 
TITLE: Equilibrium distribution of tritium in isotopic exchange of 
hydrogen 


PERIODICAL: Akademiya nauk SSSR. Doklady, v.- 140, no. 6, 1961, 1361-1363 


TEXT: Data for calculating the equilibrium constants and the distribution 
ratio protium - tritium by the method by Urey (Ref.1, see pelow), 

Bigeleisen - Mayer (Ref. 2, see below) and V. M. Tatevskiy (ZhFKh, 25, 261 
(1951)) are not available up to date. The present work gives a method for 
calculating roughly the distribution ratio protium - tritium by means of the 
so-called (3 factors. These (>factors (ya. M. Varshavskiy, S. E. Vaysbergy 
Usp. khim., 29, 1434 (1957)) are a quantitative measure for the thermo- 
dynamic inequality of two isotopes of an element in a certain substance. In 
first approximation, they depend only on the number of outside electrons and 
occupied electron shells. Thus the (3 factors of CHys NH, and H,0 are all 


about equal to the @-factor of HF. The 0 factors for the tritium - protium 4 


exchange in diatomic hydrides (including free radicals) may be calculated 


; | ak 
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8/020/61/140/006/024/030 
’ Equilibrium distribution of... B107/B101 


from the vibration frequencies of the hydride (v.) and the tritide CAE 


6 = (vo/og){L -exp(hev,/kT) | / [1-exp(-hev,/«t)]} exp [(-ne/2k?) (v ,-v,) ] : 


The ( factors for the tritium - protium exchange at 20°C are listed in 
Table 1 and represented as function of the atomic number in Fig. 1. Table 2 
gives the calculated distribution ratios at 20°. (« =§,/fo)- There are 


1 figure, 2 tables, and 9 references: 6 Soviet and 3 non-Soviet. The three 
references to English-language publications read as follows: Ref.1: H.C. 
Urey, J. Chem. Soc., 1947, 562; Ref.2: J. Bigeleisen, M. Mayer, J. Chen. 
Phys., 15, 261 (1947); Refi 8: P. Stats, H. Morgan, J. Goldstein, J. Chea. YY 
Phys., 24, 916 (1956). 
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nauk SSSR (Institute of Radiation- and Physicochemical Biology 
of the Academy of Sciences UssR) 


PRESENTED: May 23, 1961, by A. N. Frumkin, Academician 
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tical cell for measuring ‘absorption spectra of chemically 
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(Absorption spectra) (Solution (Chemistry) ) 
(Optical instruments) 
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Paris, France, 4-8 Jun 62 


Institute of Radiation and Phsico-chemical Biology, Academy of Sciences USSR 
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S. 2420 


AUTHORS : Yitova, Ae I., and Varshavskiy, Ya. M; 


TITLE: Exchange of deuterium between aromatics and liquid deuterium 
chloride 


PERIODICAL: Akademiya nauk SSSR. Doklady, ve 142, no. 5; 1962, 
1115 


TEXT: The principal investigetion results of the isotopic exchange of 
hydrogen with liquid deuterium chloride are given. HCl enriched with 
2, deuterium was obtained from a mixture of concentrated H,S0O, and HCl 


with the calculated amount of D,0- The high vapor pressure (~AG atm) of 


DC1l at room tempereture required Teflon-lined Monel metal containers. The 
required DC1 amount was siphoned to the hydrocarbon in the Monel test tube, 
and heated in the thermostat for a certain time. DC1 was evaporated, the 
hydrocarbon purified, burned in the 0, flow, and the deuterium concentra~ 


tion was determined by the dropping method in the resulting water. n 


Card 1/4 


Ait Tag dineei USE 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001858710007-4" 


"APPROVED FOR RELEASE: 08/31/2001 


(CIA-RDP8&6-00513R001858710007-4 


Eu enemy Seared 


e204 I POSE boi Weaker mares 


5/920/62/142/605/019/522 
Exchange of deuterium betweene-e B110/B101 
(rate of isotopic exchange) and k (velocity constent) were calculated 


according to the second author (ZhFKh, 30, 1376 (1956)), the coefficient 
a for the deuterium distribution between hydrocarbon and HCl was assumed 


to be 2.2. In benzene, about 2 H atoms are exchanged at ~20°C within one 


year (ee = AsiO cee) The isotopic equilibrium is established faster 
6 


with increasing number of aromatic rings: at 25°C, in naphthalene, 
£71 hre (n = 7.6)3 phenanthrene, (23 hrs (n = 10); pyrene, € 6 hrs (n = wi 
9.6). The decrease of k with increasing test duration proves the non- 
equivalence of the individual H atoms in the molecule as te electrophilic 
substitution. k(naphthalene): 421074 - 14-1072 sec”'s; k( phenanthrene): 

~ = -1 - “ 1 rs 
0.9°10 as. 0.6°10 & sec } k(pyrene): 6°16 4 - 1°10 sec - Kesults 
obtained for diphenyl: at 25°C: 2 hrs, n = 0-53; ‘10 hrs, n= 0.7; 2? 


hrs, n= 107} 49 hrs, n = 2.93 at 20°c: 79 hrs, n = 3.03 279 hrs, m= 
5.2; 1200 hrs, n = 6.03 4800 hrs, n = 6,0, Owing to the chemical 


Card 2/4 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001858710007-4" 


pee oee FOR RELEASE: 08/31/2001 Cc 


TA-RDP86-00513R001858710007-4 


exe 


Reever BA ee oo hs 
pee Se = Rik RAO TART Bec arrey Bes 


Pea 


ee 


aa 
; : 
eas 


5 /020/62/142/005/019/022 
Exchange of deuterium betweenee- B110/B101 


properties of diphenyl, the four H atoms in m=-position are not inclined 
to electrophilic substitution. Results obtained for toluene, ethyl 


benzene, and isopropyl benzene? at 25°C: 6 hrs, n = 0.4. 0.4, 0-53 10 


hrs, n = O«7, O07 0673 24 hrs, n= Vols 1659 1045 at 2U°C: 1200 hrs, 

n = body 4.0, 4e1- The similarity of values proves the low effect of the 
alkyl group substituents on the substitutionability of H atoms in the 
benzene ring. In monoalkyl benzenes, the metahydrogen atoms ure well 

suited for electrophilic substitution since the inductive effect and the 
effect o of the n-conjugation of the alkyl group have the same sign. In 
mesitylene, durene, pentamethyl benzene, the isotopic equilibrium is Dé 


established at 25°C within 1 hr. Since the H atoms of CH, groups do not 


react with DC], no isotopic exchange took place in hexamethyl benzene. 
In di- and triphenyl methane, only the o- and p-hydrogen atomg were Cx~- 
changed. The ability for electrophilic substitution decreases with in- 
creasing number of phenyl groups per aliphatic C-H bond. In naphthalene, 
the hydrogenation of one ring increases the substitutionability of H atoms 
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3/020/62/142/095/019/722 
Exchange of deuterium between... B110/8101 
of the other ring. Addition of AlCl, accelerates the isotopic exchange 
CoHe - DCL, cyclopentane - DCl, and cyclohexane ~ DC1, but not that of 
CHC cH, - DCl. The electrophilic reactivity increases a3 follows: 


HI 2HCL(HBrGHF, which does not agree with the increase in acidity 

HFC HC1 CHBr CHI. There are 1 table end 17 references: 15 Soviet and 

2 non-Soviet. The two references to English-language publications read 

as follows: Hs C. Brown et al., J. Am. Chem. Soc., 75, 6292 (1953). mé 


R. P. Bell, Acids and Bases, London, 1952, Dp. 57. 
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chemical Institute imeni L. Ya. Karpov) 
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SUBMITTED s September 22, 1961 
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-B101 /B186 
- . AUTHORS: : Vaysberg, S» ‘%., Varshavekiy,Ya-—k. (thoscow) 
TITLE: Investigation of the two-teuperature exchange of 


deuterium in the system water ~‘hydregen chloride 
: é * 
PERIODICAL: ghurnal fizicheskoy khimit, ve 37, now 2, 1963, 307-509 


TEXT; It was sought to determine efficiency of two-temperature columns, 
_ which is important for the concentration of deuterium, and to compare it 
ov with that of rectification. For this purpose, di-temperature isotopic 
. ‘ geparation of hydrogen was effected in counter-current columns in the 
system hydrochloric acid - gas-vapor mixture of hydrogen chloride and water. 
The deuterium content of the water was 0.65 at%, that of the hydrochloric ” 
- acid 0.61 atjs>. Results: The two-component state of the phases may lead to — 
a shift in the enrichment peak to beyond the current ratio A, equal to the 
partition factor a of deuterium. Maximum enrichment in the given systen 
at column temperatures of t = 17°C and t' = 90°C corresponded to 
A wm 267-269, whereas 4706 = 2.53. The ratio between the HET on 


rat of water and the HgT on di-temperature isotopic exchange has 
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Investigation of the two-tenperature ... B1C1 
‘been found equal to 0.4. There are 1 figure and 1 table. 


ASSOCIATION: Fiziko-khimicheskiy institut im. L. Ya. Karpova 
(Physicochemical Institute imeni L. Ya. Karpov) 
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Use of the mass spectrometric method for studying the 
derivatives of amino acids and smaller peptides, Part 2% 

Mass spectrometric analysis of ethyl esters of N-acylpeptides. 
lzy, AN Arm, 3SR.Khim.nauki 17 no. 22143-155 164. (MIRA 1726) 


1. Institut radiatsionnoy i fiziko-khimicheskoy biologi' AN 
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MANUSADZHYAN, V,G,; SARKISYAN, G.S.; BAZHULINA, N.P.; VARSHAVSKIY, Ya.M. 
Use of the infrared spectroscopy method in studying short peptides 
and their derivatives. Dokl. AN Arm. SSR 38 no.5:277~283 '6he 
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MANUSADZHYAN, V.G.; BAZHULINA, N.P.; SARKISYAN, G.S.; VARSHAVSKIY, Ya.M. . 
Infrared spectra of the hydrochloric salts of ethyl esters C 
di- and tripeptides and ethyl esters of N-acetyl of di- and 
tripeptides. Dcekl. AN Arm. SSR 39 no,1:21-28 '64. (MIRA 1728) 
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